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Feeding Preference of Emerald Ash Borer Adults 
on Tolerant and Susceptible Ash Foliage
Rachel E. Hunnicutt
Department of Biology, Indiana University-Purdue University Fort Wayne
Introduction
Emerald ash borer (EAB) is native to Asia and was first found in 
Michigan and Ontario in 2002. EAB had probably arrived by 
infested wooden pallets or packing material. EAB feeds only on 
ash species and since its introduction, it has caused significant 
mortality of ash species. After the adult beetles have mated, the 
females oviposit in bark crevices in early to mid-summer. Larvae 
feed on phloem of the tree from late summer through autumn. 
This repeated larval feeding is what leads to tree decline. Larvae 
overwinter in sapwood and pupate the following spring. Adults 
emerge in late spring and require maturation by feeding on ash 
foliage. 
Methods
Table 1 represents general tree health categories. Percent dieback measures how many 
leaves are missing on the crown, vigor ratings measures how healthy the tree is from 1 
is being the healthiest and 5 being half the tree is dead, signs and symptoms are what 
results from EAB attack like bark splits, exit holes, and wood pecker activity. Trees in the 
resilient category have less than fifteen percent dieback, a vigor rating of one or two, 
and they have no signs or symptoms of EAB attack. Tolerant trees have less than thirty 
percent dieback, have a vigor rating between one and two, and does have signs and 
symptoms of EAB attack. Susceptible trees have greater than twenty five percent 
dieback, have a vigor rating between three and five, and does have signs and 
symptoms of EAB attack. 
Green ash trees were selected on the IPFW campus. Four trees were identified as 
susceptible and three trees were identified as tolerant trees. To make sure that these 
trees fit into these categories their percent dieback, vigor ratings, and signs and 
symptoms of EAB attack were assessed.  The trees were also assessed for crown light 
exposure and diameter breast height (DBH)  if the trees were growing in the same 
environmental conditions and are approximately the same size. 
EAB adults were reared in the lab from field harvested  logs from Allen County, IN and 
Shiawassee County, MI. The logs were placed into barrels with a collection apparatus 
(figure 2) made from cutting a hole in the lid and attaching a funnel with a container 
that had a hole in its lid attached . This way the beetles would be attracted to the light 
in the attached container and would leave the barrel after emerging from the log. The 
container allowed for easy collection without disturbing the beetles too much. The 
conditions for the barrels in the lab were twenty five degrees Celsius with a variation of 
five degrees .
Choice experiment was conducted in the lab with fully mature, expanded leaves that 
were collected from the field trees. EAB were paired up with seven as F:F pairs, 
fourteen as F:M pairs, and eight as M:M pairs. The beetle pairs were placed in mesh 
net cages that were supported by metal frames and the leaves were placed in vials of 
water supported by jars of sand (figure 3). The leaves were changed every one to two 
days and the leaf area was measured before and after exposure to the beetles. The 
conditions for the choice experiment in the lab was a light dark period ratio of 16:8 and 
a temperature of twenty five degrees Celsius with a variation of five degrees.  
Results
For the tree assessments, table 2 showed that there was no significant difference in 
the DBH for the susceptible and tolerant trees and there was no significant difference 
in the environmental conditions that the trees were growing in. There was a significant 
difference in the percent dieback between the susceptible and tolerant trees and a 
significant difference in the vigor ratings between the two tree types. 
The counts of the signs and symptoms, on table 3, between the two tree types are 
typical for the categories that the trees are placed in. These results show that the 
trees that we chose on campus fit the general tree health categories that they were 
placed into and that the trees were of similar size and grew in the same environmental 
conditions. 
Figure 4 shows that the mean body mass between F:F vs F:M and M:M vs F:M pairs 
were significantly different from each other. The females and males in the F:M pairs 
weighed significantly more than the females and males in the F:F and M:M pairs since 
the females and males in the F:M pairs formed gametes while they were put together 
and possibly mated. This added more mass than the females and males that were 
paired up with the same sex. When the mean body mass between sexes is pooled 
together in figure 5, the females weighed significantly more than the males since 
female beetles usually weigh more than the males. 
Criteria Resilient Tolerant Susceptible
Dieback <15% <30% >25%
Vigor 1,2 1,2 3,4,5
Signs/Symptoms No Yes Yes
Hietala, KG. 2013. MS thesis, Michigan Technological University.
Table 1. General tree health categories.
emerald ash borer
Agrilus planipennis Fairmaire
Objectives
Identify EAB feeding preference on ash foliage. Quantify 
differences in male and female feeding preferences. Test they 
hypothesis that tolerant trees receive less foliar feeding than 
compared to susceptible trees
Discussion
The results suggest that EAB adults feed preferentially on susceptible trees, which 
have more dieback and higher vigor ratings. There may be defense mechanisms 
that are related to tree stress and defenses like the possibility of differences in 
physical or chemical leaf structure. Theses mechanisms may assist in host 
suitability assessment by EAB adults. Questions that arose from this study to look 
into are does feeding on a susceptible tree signify it as a suitable host? Does this 
preferential feeding alter ovipostion behavior?
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Figure 1. Present range of EAB attack in the United States. EAB 
has spread from these sites all the way east to Massachusetts 
and Connecticut, up north in Canada, west into Kansas, and 
south into Tennessee. 
Figure2. Rearing barrels for 
beetles and collection 
apparatus
a
b
Figure 3. Cage for the lab feeding 
study (a); the cages lined up with 
different feeding pairs (b)
Figure 4. EAB feeding on a ash leaf
Tree Type DBH (cm) Dieback (%) Vigor Crown Light 
Exposure
Susceptible 37.0 ± 19.4 63.8 ± 11.1 5 4
Tolerant 24.8 ± 1.0 5.0 ± 0.o 1 4
t(2),5 = 1.06
P = 0.337
t(2),5 = 8.96
P < 0.001
X22 = 7.00
P = 0.008
X22 = 2.10
P = 0.147
Table 2. Mean tree DBH and crown assessment. 
Tree Type Count Bark Splits Exit Holes Wood Pecks
Susceptible 4 4 3 4
Tolerant 3 3 2 2
Table 3. Tree counts with signs and symptoms of EAB attack.
Figure 4. Mean body mass of sexes 
within pair treatments.
Figure 5. Mean body mass 
between sexes.
In Figure 6, the mean leaf area consumed ration between leaves from susceptible 
and tolerant trees for the first graph, on the left, showed that there is no 
significant difference between the pair treatments for the susceptible and 
tolerant ratio of the mean leaf area consumed, but the F:F pair treatment bar has 
a large error. This may be due to a F:F pair that ate a lot of a susceptible leaf and 
did not touch the tolerant leaf at all. Since this pair created an outlier, it was 
taken out and this helped set up the second graph. The second graph still shows 
that there is no significant difference between pair treatments for the susceptible 
and tolerant ratio of the mean leaf area consumed, but there is a trend above the 
line of equal preference, at a ratio of one, towards the preference of susceptible 
leaves. 
Figure 7 presents the mean leaf area that is consumed per day between the 
different tree types. Susceptible mean leaf area was fed on significantly more 
than the tolerant leaf area. Figure 8 presents the percent total leaf area 
consumed between the different tree types with approximately sixty five percent 
of the susceptible leaves were fed on and approximately thirty five percent of 
tolerant leaves were fed on. These figures showed that EAB had a preference for 
susceptible leaves over tolerant leaves. Pooled sexes consumed more leaf area 
from susceptible trees over tolerant trees.
Figure 6. Mean leaf area consumed ratio between leaves from susceptible 
and tolerant trees.
Equal
Preference
Figure7. Mean leaf area consumed 
per day.
Figure 8. Percent of total 
leaf area consumed
